The effect of neonatal head-irradiation and subsequent fasting on the mechanisms of catch-up growth.
The heads of 2 day old male and female rats were X-irradiated with 600 rad. Non-irradiated littermates served as controls. At 40 days of age groups of irradiated and non-irradiated rats were subjected to a 48 hour fast. Non-fasted groups of irradiated and non-irradiated rats were fed ad lib. and were used for comparative studies. Growth of body weight and tail length was recorded at intervals through 70 days of age. At sacrifice, pituitary weight, tibial length, and tibial epiphyseal width were also determined. The results confirm earlier findings that whole head irradiation produces reduced growth of body weight and of tail length which remains uncompensated by catch-up growth. After fasting and then refeeding normal catch-up growth acceleration occurred in both male and female irradiated and nonirradiated animals. The fasted non-irradiated animals caught up to the non-irradiated control rat size for both body weight and tail length. Similarly, the fasted irradiated rats caught up to the irradiated, non-fasted rat size, but did not catch up to the size of the non-irradiated controls. Pituitary weight and tibial length were significantly reduced in irradiated males and females. At sacrifice, no significant difference existed between the fasted and non-fasted subgroups. The tibial epiphyseal growth plate was not narrowed in irradiated rats; fasted rats had increased epiphyseal width during recovery in only one group. We conclude that the catch-up growth control is intact in the head-irradiated stunted rat. The findings suggest that the mechanism which recognizes normal body size (set-point for body size) and which determines the limit of catch-up growth acceleration is reset for a smaller body size by the head-irradiation.